monitoring in small to medium-sized inland waters and in addition, it appears to be 94 ineffective in turbid coastal waters (see figure 1, right). The 250 m spatial resolution 95 MODIS cloud mask (Platnick et al., 2017) incorporates the results from the 1 km 96 resolution tests to maintain consistency with the 1-km cloud mask, and so, it appears to 97 show the same issues than the 1 km cloud mask in detecting thin clouds/haze and 98 distinguishing turbid waters. The Linear Discriminant Analysis (LDA) appears to be an 99 interesting alternative. This method, which is designed to highlight inland water bodies in 100 remotely sensed imagery, has often been used for land cover classification (Friedl & 101 Brodley, 1997; Xia et al., 2014; Priedītis et al., 2015) and for water index (Adrian Fisher 102 & Danaher, 2013) . Indeed, multivariate techniques provide much richer and more global 103 information to the predictive model. The use of LDA is also preferred to threshold 104 algorithms when finding an optimal discriminant model. 105
The objective of this paper is to develop a cloud mask for water bodies (inland, coastal, 106 and open ocean) based on a LDA algorithm using MODIS-D-250 data. The present paper 107 focuses on the application of a probabilistic method using 1-7 MODIS-D-250 bands to 108 predict pixel classes, instead of actual parametric methods, as proposed in the literature 109 (threshold algorithms). 110 111
Material and Methods 112

Data collection and pre-processing 113
Satellite data that cover the southern part of the province of Quebec, Canada (44º-50º N,study are presented in table 1. The spatial resolution of bands 3-7 was downscaled from 117 500 m to 250 m by using an adaptive regression and radiometric normalization as 118 described in Trishchenko et al. (2006) . The approach used to downscale MODIS bands 3 119 to 7 from 500-m to 250 m spatial resolution (Trishchenko et al., 2006) was validated 120 using data at higher spatial resolution (Landsat ETM+ (30 m)). Results showed that the 121 downscaling procedure does not alter the radiometric properties of a scene, and so, the 122 higher resolution bands can be used to generate a reliable cloud mask at 250 m spatial 123 resolution. Besides, the MODIS bands originally at 250 m spatial resolution (bands 1-2) 124 and those downscaled (bands 3 to 7) are originally designed for aerosol, cloud and land 125 applications. Images were then re-projected from the Sinusoidal to the Lambert 126 The dataset was then partitioned into two sets: we saved some images for calibration,validation data is repeated 10,000 times in order to obtain a distribution of the global 177 success and the kappa coefficient ( values of the classification (see figure 4). To 178 evaluate the performance of the cloud mask algorithm, the model was applied to several 179 MODIS images (qualitative validation). These images were not used in the model 180 calibration/validation steps. Scenes that include lakes and estuaries known to be highly 181 turbid and lakes during a period when an algal bloom was occurring were selected. The 182 algorithm estimating chl-a concentration in inland waters (El-Alem et al., 2014) was also 183 applied to the validation images, allowing us to detect algal blooms. 
